In central Sudan, desert encroachment is a creeping phenomena of which it is even not monitored whether it fluctuates in intensity with the expansion and retraction of the Sahara that has been most recently claimed to occur. The primary source of the sand that invades irrigation canals and degrades cropland is the Libyan desert. The endangered land parts are at the edges of the more than one million hectares Gezira irrigation scheme between the White Nile and the Blue Nile south of Khartoum, where they merge into the Nile flowing to Egypt.
Our soil surveys and interpretations of historical remote sensing pictures revealed an average desertification rate in the secondary source area of something as 35 km²/year between 1970 and 1985. Our sand catcher measurements indicated a sand flow of something like 50.000 kg over a width of 100 m in one month at the height of the season. The origin of the irrigation water is the Blue Nile with its sources mainly on the Ethiopian plateau. The main protection against the sand blown into the area from the south-west, the desertified area of north Kordofan, is the White Nile, or so we thought. Disappearance of vegetation is one main cause of further wind erosion, recurrent droughts another.
A last line of defense first
Several decades ago, after the African droughts of the mid-sixties, the first sand hills appear in the area south west of the Gezira. In the 1970s land has to be taken out of production because of sanded irrigation canals and invaded crop fields. The local authorities decide to follow a traditional defense method from Egypt and establish an irrigated Eucalyptus shelterbelt, 12km wide and 300 to 500 meter deep, facing the wind as good as possible with meandering scheme edges. After 10 years a Ph.D.-student measures up to 2m deposition in front of and inside the shelterbelt, with the peak 10m inside the belt, tapering off till 30m in front of the belt and, by gravity, till 25m inside. The wind guided into and over the belt reduces around its edge and the sand can't get carried any further. The front Eucalyptus trees survive the deposition. The Eucalyptus debate clouds also have some silver linings.
A second front
Over time, sand accumulation could threaten such tree belts, as Chinese examples have shown with much less deep Tamarind belts. Moreover, villages but particularly the even poorer environmental refugees dwelling in settlements at the periphery of the Gezira scheme and elsewhere in the area, suffer a lot from the drifting sands. Dune fixation is only successful nearer villages. Rehabilitation of the sand invaded areas with desert vegetation efficiently reducing wind speed close to the ground and this way settling sand appears the best solution in a second front against desert encroachment.
However, such human induced establishment of trees, shrubs and grasses over large areas appears extremely difficult due to water requirements. Moreover, this kind of (re)vegetation suffers tremendous degredation from destruction by desert dwellers and sometimes passing nomads, because of their understandable fuel wood cravings and (diminishing) grazing. Lessening this pressure demands for guidance of people by government extension and NGOs.
People affected and affecting
We made surveys in 20 of 77 affected villages where settled villagers and resettled environmental refugees where distinguished as groups. A large portion of resettled villagers perceived the life style of "local people" (settled villagers) as completely different. There appeared to be a general lack of awareness (>90%) among the former most vulnerable people of the study area on how to combat desertification under their conditions of high needs for fuel wood. This correlated with twice as often work as casual labourer (55% on average, 89% for males), twice as high illiteracy (90%), three times as high (close to 95%) main use of wood as only source of fuel, related to low-income situations. It also correlated with no participation in social organizations, including low exposure to extension messages regarding tree keeping and combating desertification, and no contacts at all in the city, including for medical reasons .
The surveys also revealed, as usual, the high needs for alternative energy sources, for more efficient use of existing sources, for more related sources of income and for higher exposure to extension messages, that appeared statistically strongly correl ated with more efforts to combat desertification. Such messages should particularly be directed to girls and women as mainly responsible for cutting wood for fuel.
Suitable trees and confusion
Quantitative agrometeorology of the protective Eucalyptus shelterbelt led to publishing general design rules of such belts. Quantitative agrometeorology of simple container trickle irrigation, and of wind flow and sand deposition guidance around single trees and bushes, and composite grasses, led to selection of suitable species for use in combating sand encroachment in the area. Four species investigated are worth considering under the conditions of the secondary source area for sand settlement under windy conditions.
Leptadenia pyrotechnica trees/bushes provide good protection against wind erosion and were found to establish well with medium frequent irrigation under the local circumstances and some protection from adverse soil and sand conditions. Panicum turgidum grasses are difficult to establish but occur abundantly in the region and are extremely efficient in sand settlement, particularly when found in clusters caused by its dissociation. So here protection would be the word. Acacia tortilis tolerates well the hard conditions of the area and establishment went reasonably well, but it usually grows into a large tree with little biomass near the surface. However, in reply to our design rules, it was kept low by controlled grazing by desert dwellers that more recently settled close to the original shelterbelt. The latter is now partly protected by large-scale development of such low Acacia tortilis bushes.
Finally another debate is that on the suitability of Prosopis juliflora (mesquite) trees. With its good sand settling properties and reasonable establishment potential it would be a suitable trial choice in our area if there would not exist a government ban on its use, because of its aggressive expansion. But, like in the Eucalyptus debate, what is a disaster in one place may be a blessing under other conditions. With the example of its successful large scale use in the El Bashiri oasis in a sand dune fixation project formerly of the UN Sahelian Office, in north Kordofan, this applies to mesquite as well. It should be used near the White Nile also.
Future developments
The belt made it possible to get the irrigation water flowing again to the land that had been taken out of production. The land itself also was rehabilitated. But, after some success, we need larger scale revegetation measures with controlled grazing and controlled fuel wood collection to protect the belts in the long run. The belts were in the meantime expanded using our design rules. But what protects the secondary source area from degradation, once more trees, bushes and grasses get established in the rehabilitation process? It appears that another part of the secondary source area lays on the west side of the White Nile. We got convinced that the drifting sand is crossing the White Nile, because detailed heavy minerals analysis proved the sand at both sides fully identical, but the transfer mechanisms can only be speculated upon.
Combating desert encroachment shall have to be on three fronts. Obviously awareness and participation of people is needed to limit wood consumption, but that of the government and NGOs to organize affordable availability of commercial wood fuel, wood efficient stoves and alternatives. On a small scale, local people, like close to the belts with grazed Acacia tortilis, should assist in revegetation. But on a large scale again the government and NGOs should make big efforts in bold revegetation, starting in pilot projects, at both sides of the White Nile in the affected area.
Finally scientists have to play their parts. Prosopis juliflora and Panicum turgidum should be further investigated in pilot projects on the west bank of the White Nile and on the east bank facing the belts. And other vegetation, like Leptadenia pyrotechnica and other (exotic) vegetation still to be researched should also be tried. Finally the mechanisms with which drifting sand is passing from the west bank to the east bank of the White Nile should be explored, to see whether this sequence can be disturbed. Monitoring of sand arrival in north Kordofan to detect eventual fluctuations in desert expansion b elongs to our wishes as well.
